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Introduction: Azimuthal anisotropy

Overlap region

Interactions

}

Pressure (P)

ox
dN 1 °°
@ E[l + ; 2v, cos(n(¢ -y, ))]
® ¢ =tan™' (&)

v, ={cos[n(p—v,)])

Yy 1s the azimuthal angle of the reaction plane
(spanned by impact parameter and beam direction)
v, , vyand v, are called elliptic, triangular and
quadrangular flow

A. M. Poskanzer and S. A.Voloshin, Phys. Rev. C 58, 1671(1998).
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Motivation

= ¢ meson has small hadronic interaction cross section. Thus ¢ meson v, 1s less
affected by later stage hadronic interaction. Hence ¢ meson is a clean probe to
study the medium created in the early stage of collisions.

» The ratios between various harmonics can be used to understand the properties
of the system created in heavy-ion collisions.

Coalescence Model Hydro Model
v,m(Zpr) 1 ] V,q(Pr) v
RERYASt o .
viu@p) 4 2vI (p,) =05
2

Where v, (p)=kv) (p,)

<

v, (2p.) v, = Constant at high p
Ifk=1 M2 2075
Vo 2pT
L. W. Chen et al., Phys. Rev. C 73, 044903 (2006).
J. Adams et al.(STAR Collabration), Nucl. Phys. A 757,102 (2005). C. Lang et al., Eur. Phys. J. C 74 (2014) 2955.
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Magnetic field 0.5 Tesla

Full azimuthal coverage
(0, 2m)

m[<1.0 for TPC and

In|<0.9 for TOF
:‘?\;’ / Y
N \_/I;m*.s .
Vertex Cut
AuAu 200 GeV  |Vz|<30 cm MinBias 560 Million
(Run 11) I'Vr|< 2 cm
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O TPC

Full azimuthal coverage (0, 2m)
|dentifies kaon upto p= 0.65 GeV/c
Bethe Bloch Formula
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Particle identifies using
1 dE | dx

NoO = —x log measured

R dE / dx

theory

O TOF

Full azimuthal coverage (0, 2n)

Kaon can be identified upto p=1.6
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Hans Bichsel, NIM Phys Research A 562 (2006) 154—197.
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Event Plane Resolution

(J Event Plane defined as:
L D wisin(ng,)

W =|tan Eiwi cos(i) /n 06; Au+AnLi 200GV ] .STAI: Preliminary
5 05% v x: u n
O Event Plane angle calculated in two 3% " o
different windows ‘west’ (N> 0.075) %5303 .
and ‘east’ (< -0.075) %0-2. v T
i 0'1; y 7 g0 o o o U
J Event Plane Resolution then given by: Olill?leﬁ;hgfjulw 11111111 T Central,
o s : s

3 5
Centrality bin

R = /< cos[n(¥'* - W] >

U event- by- event resolution correction
obs.

A.M. Poskanzer & Voloshin, Phys.Rev. C58 (1998).
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¢-meson signal extraction

161-1.0<p < 1.3 (GeV) = ¢ meson decay -> K'K-(B.R 48.9 %)
- 1: = Background reconstructed from mixed events
= ok = ¢ signal is fitted with BW +15t order
3 sb polynomial
36 ¢ (sig+bkg)
8 °F —o— ¢ (sig+bkg .
af o ¢ (mixed event big v, vs Invariant mass method
2 ;7 : 0'026§1 0< pT <1.3 (GeVfe) ﬁ,/ndf 0.019%5;6;.3832
[ @ . 1| . | N T R B 0.024 p1  0.003943 + 0.001009
(998 1 1.02 1.04 1.06 1.08 1.1 0.022F- pg 0.02477 = 0.00111
) r 0.01239 + 0.00105
Mk*k' (GeV/ C2) 0.02 % 24 -0.02408 =+ 0.00086
= @ 0.018f
2000 0-80% 1.0< pT <1.3 (GeV/C) UQ)? - 0.016?
> 0.014f
0.012f;
1500 0.010
—&— Data, ¢-Signal (subtracted) 0.008H )
%000 ------- Residual Background 0.006L] T
8 —— Breit-Wigner Fit 1 1.02 1.04 1.06 1.08 1.1

M, (GeV/c?)

500

ViingBg(minv) =< COS(H((I) - lP)) >

o Si B
—vie 28y yavt 28 (g,
Sig + Bg Sig+ Bg

o
m;“““““““““““

N. Borghini and J. Ollitrault Phys.Rev. C 70, 064905(2004).
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V, , V3, V, Of ¢ meson

0.2[~ 0-80% STAR Preliminary [ 0-30% Au+Au 200 GeV - 30-80%
F A Vz(w2) - a @
- = V5(y,)
015__4}. V4(1p) g B
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- Ej Syst. error & B B
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S 0.1 Iy
- A !
0.05F 2 . :
[ &
- n - @
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o~ éﬁ B I Bt
[ ¢ meson
| TR BRI A ] |
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P, (GeV/c)

* The magnitude of v,(y,)1s greater than v;(y;) and v,(y, ) for
all centralities.
= v, increases with pyand has a maximum value in 2-3 GeV/c
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v, : Centrality dependence

0.2

0.15

c 0.1

0.05

No centrality dependence for v;(y;) and v,(y,)

within statistical uncertainties

:‘Vz(lpz) ] ETél; P reliminary:— v;( 3) Au+Au 200 GeV ) \ 4(1])4)

- : ? : g

: @ i -

N ® = & ,}

e A 0-30%

S o 30-80% | é

IBEN E& Syst. error [ 55 é

L Gmeson

0 1 2 3 4 5 2 3
P (GeV/c) p, (GeVrc)
" v, (y,) shows strong centrality dependence
]
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V,/V, ratio

0.2 0-80% ¢ meson  |-0-30% Au+Au 200 GeV —30-80%
i TAR Preliminary| [
r® V2(‘P2) S ¢ y: L - '@.i\
- . Vs(w3) Qi
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0-80%

Vy/v,= 0.46+ -0.02

0-30%
vy/v,=0.53+-0.02

30-80%
vy/v,= 0.33+- 0.02

" v,/v, ratio 1s constant for p>1.5 GeV/c
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V4/V,° VS pp

0.06]

Au+Au 200 GeV §

| . a7 'E--.
0-80% 0-30% 30-80%
V,(Wy)/v,2=1.90 +- 0.37 V(W )/V,2=2.84+-0.60  Va(yy)/v,>=0.56 +- 0.42
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Summary

We have presented v4(p;) and v,(p;) of ¢ meson in Au+Au collisions at Vsy=
200 GeV

v, increases with p; and has a maximum value in 2-3 GeV/c
No centrality dependence for v;(y;) and v,(y,) within statistical uncertainties

v4/v, and v, (y,)/v,? ratios are calculated in Au+Au collisions at \Vsy=
200 GeV

v,/v, Ttatio 1s constant for p>1.5 GeV/c
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Thank you
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Back up Slides
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Events

x10
C 2 I ndf 43.53/86 C 2/n
5610? TPC West p0  5.596€+06 + 2.508e+02 56101 TPC East );0/ : 5.596%06:;;'2931:32
B pl  7.506e-06 = 3.187e-05 - Pl 6.0936-06 + 3.2250-05
- P2 6.5746-06 = 3.1516-05 56051~ P2 1.6680-06+ 3.1516-05
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* Corrected by Recentre + Shift method
* Fitted with pO*(1+pl*cos[n'?Y,] + p2*sin[n'Y,] )
* 1 gap between east & west event plane is 0.1
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